Trace amounts of albumin protect against ischemia and reperfusion injury in isolated rat hearts.
Albumin is used to provide colloid osmotic pressure in some resuscitation and organ preservation protocols. These solutions are expensive and carry the risks of using high concentrations of blood products. Used as a carrier of drugs and substrates, the concentration of albumin present in perfusates may be considerably lower in experimental ischemia. The present study examined if trace amounts of albumin (0.0004%) reduce injury from ischemia and reperfusion in isolated rat hearts. Hearts were perfused by the Langendorff technique (60 mmHg) with an intraventricular balloon. Zero-flow ischemia (20 min, 37 degrees C) was followed by reperfusion (35 min, 37 degrees C). Recovery of contractile function during reperfusion was significantly improved by the presence of fatty acid-free bovine serum albumin (BSA) (22 290+/-1280 mmHg/min, pressure-rate product) or rat serum albumin (RSA) (21 095+/-2836 mmHg/min) compared with Krebs-Henseleit buffer with no albumin (KHB) (9660+/-2324 mmHg/min). Release of lactate dehydrogenase activity, formation of tissue edema and accumulation of tissue malonyldialdehyde were significantly reduced in hearts receiving BSA or RSA compared with KHB alone. These parameters were not altered by the presence of albumin in non-ischemic control hearts or in the pre-ischemic values of the hearts subjected to ischemia and reperfusion. Development of ischemic contracture with an extended period of ischemia (27 min) was not altered by the presence of BSA, suggesting that protection observed with albumin occurred during reperfusion, rather than during ischemia. Reperfusion following 45 min of ischemia with bovine serum albumin resulted in similar myocardial injury to hearts that were reperfused following 20 min of ischemia without bovine serum albumin. Thus, trace amounts of albumin provide significant reduction in myocardial injury from ischemia and reperfusion, probably via antioxidant mechanisms.